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SIR: 

Now comes FRANCO GAETANI who deposes and states: 

1. That I am a graduate of "La Sapienza" University in Rome (Italy) and received 
my Chemistiy degree in Ihe year 1973. 

2. That I have been employed by Sigma-Tan Group for 24 years in the field of 
Research & Development: 

from 1977 to 1989 as assistant to the Research Director; 

from 1989 to 1998 as person in charge of the Research Laboratories 
organization; since 1998 I have been riie Research & Development Director of 
Sigma-Tau HealthScience. 

3. That the statistical data presented below were obtained by me or imder my 
direct supervision and control. 

4. The statistical significance of the difEerencea betweai groups receiving the 
combination of calcium hydroxycitrate (HCA) and acetyl L-ca333itine and 
groins receiving only calcium hydroxycitrate (HCA), only acetyl L- 
camitine> or no treatment (control) were determined using the Student's T 
test. A "p value" of less than .05(p<05) is conventionally accepted as 
showing a significant difference between groups. The '*p values" of groups 
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sfeceivij:ig tlie combination of HCA and acetyl-L-camitinfi coitnpared to Various 

control groups are shown in Tables 2, 4 and 5 below. These results demonstrate that 
administration of HCA and acetyl-L-camitine produces jsigniJScant decreapes in body weight 
(Table I), significwit reductions in triglycerides (Table 4) and significant reductions in 
cholesterol (Table 5) compared to the administration of HCA alone or acetyl-L-camitine 
alone. 
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TABLE 2 

BODY WBTGHT TNCRFASff. AITTER 15 PAY-TREATMIilNT 



Controls 



Calcium iiydrosycitrate 
(g 1/100 g dirt) 



Calcium bydTo>cycitrate 
(g 3/100 g diet) 



Lrcamltizxe 
(g 2/100 g diet) 



L-camjtine 
(g 4/1 00 g diet) 



Acetyl Lr-carnitine 
Cg 2/100 g diet) 



Acetyl L^camitme 
(g 4/100 g diet) 



PtDpiony] L-camitine 
(g 2/100 g diet) 



Propionyl L-oarmtine 
(g 4/100 g diet) 



Garcinia cambogia 
Cg 4/100 g diet) 



Calciiun hydroxycitrate 
fe 1/100 g diet) + 

(g 2/1 00 g diet) 



Colciunn bydroxycitrate 
(g 1/100 g diet) + 
Acetyl Lr-carnltin^ 
(g 2/100 g diet) 



Calcium hydtt>?o^citrate 

Cg 1/100 g diet) + 
Propiotiyl L-carnitine 
Cg 2/100 g diet) 



L-caroitinfi 
Cg 2/100 g diet) + 
Gaxcinia cambogia 
Cg 4/100 g diet) 



Acetyl L-carnitine 
(g 2/100 g diet) *f- 
Garcima caxnbcigia 
Cg4/100edi£>t) 



Propionjl L-camitine 
Cg 2/100 g diet) H- 
Gardnia cambogia 
Cg 4/100 g diet) 



Final body weight 
increase Cg) 



62*8 ± 3,5 



46.6 ±4,1 



38.9^3,8 



66.2 d= 4.9 



64-5 ±5.1 



60.4 ;i 7,1 



60.1^6,1 



62,4 ±3.9 



58,7 ±3.7 



51.4 ±3.3 



28-7 ±4.4 



31.6 ±3^ 



24.4 ±2.S 



3S.6±3.1 



36.8 ±4.4 



34.8 ± 6.5 



p-value 



p<001 



p<;001 



p<.002 
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TABLE X 



CoDtrols 

Calciiun hydrojo^cStrate 
(g0.5/Kg) 



Calcium bydrojiycifrate 



L-caruitine 



Acetyl L-carkiitin0 
(gO.S/Kg) 



Acetyl L-canutine 

Propionyl L-camrrme 
_Cg0.5/Kg) 



Jf*r6pionyI L-camitin© 
(gl/Kg) 



Qarcinia cambogia 
Cg0.5/Kg) 



CaJciiim hydroxyoitrale 

L* carnitine 
(gO-5/Kg) 

Calcium hydroxycitrate 
Cg O.S/Kg) + 
Acetyl L-car&itltte 
(g 0*S/Kg) 



Calcrmn lydroxycitratc 

(g0.5/Kg) + 
PropioDyl L-camitiae 
Cg0.5/Kg) 



L-carmtine 
Cg 0.5/Kg) + 
Garcinia flatnbogi> 




Acetyl Lrc^rtiitine 

Cg 0.5/Kg) + 
Gardnia camb^ yjH 
feO,5/Kg) 

I^ropionyJ L-camitine 
Cg 0.5/Kg) + 

Cp:o^/K 
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TABLE 5 

% rasfSTS ON EXPERUvnENTALLY-INPUCBto HYPERCHOLt!ST FiTOO¥.lCTVfTA 



Controls 



Hypercbolestcrolctn^c £ontro]j9 



Calcium hydroxycitrate 
(g 1/lDO g diet) 



Cftlcium liydro3^citratB 
Cg2/lO0gdiat) 



L-camitiDa 
(g 2/100 gdi6t) 



LrcarDitine 
(g 4/100 g diet) 



Acetyl IrcarDitine 
(g 2/100 g diet) 



Acetyl L-caraitine 
(g 4/100 g diet) 



Propionyl tAcamitine 
^ 2/100 g diet) 



IPropionyl L-camitine 
(g 4/1 00 g diet) 



Garcinia ssHifeasiS 
Cg 4^100 g diet) 



Calcium Iq'drosQrcitrat© 
(g l/100g diet) + 

Lr-camitiae 
(g2/100gdiet) 



Calcium hydroxydtrate 
1/100 g diet) + 
Acetyl Lrcarnitine 
(g 2/100 g diet) 



Calcium bydroxycitrate 

(g 1/100 g diet) + 
Propionyl L-camrtine 
(g 2/100 g diet) 



L-carnitine 
(;g2/100gdiet) + 
Garcinia cambogia 
(g4/l00gdiet) 



Acetyl L-camitine 
(;g2/J00gdiet) + 
Garciiiia cambogia' 
(g 4/100 gdiat) 



Propionyl L-camitine 
(g 2/100 gdi&t) + 
Garoania cambogia 
(R_4/lQ0gdi&t) 



92.5 ± 4.4 



270,5 d= 10,4 



196.6 i 9.6 



180.5 ±8.1 



270.4 ±5.1 



260,6 li: 4.4 



266.7=4:7.7 



255.4^=9.4 



250.6^=10,1 



235,3 ±9.6 



250.7 ± 4.7 



155,8 ±8.8 



150-5 ±7,1 



1 10.6 6.6 



179.6 ±9.6 



165.9 ±8.9 



55.5 ^ 6.S 



p<00X 



p<.00l 



p<001 
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Chapter 7^^CHcsf^ 



UNIVARIATE INFERENTIAL TEsH^^ 



Chapter Check-In 

□ Learning about several statistical tests, including the z-test and r-test 

□ Calculating confidence levels and confidence intervals for each test 

□ Applying these tests to examples 



Chapter 6 explained how to formulate hypotheses and test them with 
the z-test. In Chapter 6, you also saw how a general test statistic is 
constructed and can be used to test a hypothesis against any probabiUty 
distribution. 

In this chapter, you take a closer look at some of the most common sta- 
tistical tests used in scientific and sociological research: the z- and -Mests. 
These tests are used to test hypotheses concerning population means or 
proportions. Each test is explained in a separate seaion with a simple for- 
mat so that you can easily look up how to calculate the appropriate test 
statistic. The formula for finding the confidence interval of your data is 
given as well. Most usefiil of all, each section contains several simple exam- 
ples to illustrate how to apply the test to your data. 

One-sample z-test 

Requirements: normally distributed popidation, a known 
Test for population mean 
Hypothesis test 

Formula: z = ^ 0^ 

Tn 



Iter 7: Univariate Inferential Tests 



where x is the sample mean, A is a specified value to be tested, O is the 
population standard deviation, and n is the size of the sample. Look up 
the significance level of the z-value in the standard normal table (Table 2 
in Appendix B). 

Example 1 (one-tailed test): A herd of 1 ,500 steers was fed a special high- 
protein grain for a month. A random sample of 29 were weighed and had 
gained an average of 6.7 pounds. If the standard deviation of weight gain 
for the entire herd is 7.1, what is the likelihood that the average weight 
gain per steer for the month was at least 5 pounds? 

null hypothesis: //q: H < 5 

alternative hypothesis: : > 3 

6.7 - 3 _ 1.7 _ 1 opo 
^-^T^- 1.318 ^-^^^^ 

■/29 

tabled value for z < 1 .28 is .8997 
1 -. 8997 = .1003 

So the probability that the herd gained at least 5 pounds per steer isp< 
.1003. Should the null hypothesis of a weight gain of less than 5 pounds 
for the population be rejected? That depends on how conservative you 
want to be. If you had decided beforehand on a significance level of / < 
.05, the null hypothesis could not be rejected. 

Example 2 (two-tailed test): In national use, a vocabulary test is known 
to have a mean score of 68 and a standard deviation of 13. A class of 19 
students takes the test and has a mean score of 65. 
Is the class typical of others who have taken the test? Assume a significance 
level of .05. 

There are two possible ways that the class may differ from the population. 
Its scores may be lower than, or higher dian, the population of all students 
taking the test; therefore, this problem requires a two-tailed test. First, state 
the null and alternative hypotheses: 

null hypothesis: Hq: |lL = 68 

alternative hypothesis; Hq\ |I 68 

Because you have specified a significance level, you can look up the criti- 
cal ^rvalue in Table 2 of Appendix B before computing the statistic. This 
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is a rwo-tailed test; so the .05 must be split such that .025 is in the upper 
tail and another .025 in the lower. The jz-value that corresponds to -.025 
is -1 .96, which is the lower critical z-value. The upper value corresponds 
to 1 - .025, or .975, which gives a z-value of 1.96. The null hypothesis of 
no difference will be rejected if the computed jz statistic falls outside of the 
range of -1 .96 to 1 .96. 

Next, compute the z statistic: 

,- 65-68 _ -3 ^ , 



Because -1.006 is between -1.96 and 1.96, the null hypothesis of popu- 
lation mean is 68 and cannot be rejected. That is, the class can be con- 
sidered as typical of others who have taken the test. 

Confidence interval for population mean using z 

Formula: {a,i))-x± Zan ' 

Jn 

where a and I? are the limits of the confidence interval, x is the sample 
mean, 2^2 is the upper (or positive) z-value from the standard normal table 
corresponding to half of the desired alpha level (because all confidence 
intervals are two-tailed), O is the population standard deviation, and n is 
the size of the sample. 

Example 3: A sample of 12 machine pins has a mean diameter of 1.15 
inches, and the population standard deviation is known to be .04. What 
is a 99 percent confidence interval of diameter width for the population? 

First, determine the 2-value. A 99 percent confidence level is equivalent 
to p < .01. Half of .01 is .005. The z-value corresponding to an area of 
.005 is 2.58. The interval may now be calculated: 

U^')= 1.15 ±2.58*-^ 
/l2 

= 1.15±.03 
= (1.12,1.18) 

It is 99 percent certain that the population mean of pin diameters lies 
between 1.12 and 1.18 inches. Note that this is not the same as saying 
that 99 percent of the machine pins have diameters between 1.12 and 
1.18 inches, which would be an incorrect conclusion from this test. 
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Ch sing a sample size 

Because surveys cost money to administer, researchers often want to cal- 
culate how many subjects will be needed to determine a population mean 
using a fixed confidence interval and significance level. The formula is 



where n is the number of subjects needed, zan is the critical z-value corre- 
sponding to the desired significance level, a is the population standard 
deviation, and w is the desired confidence interval width. 

Example 4: How many subjects will be needed to find the average age of 
students at Fisher College plus or minus a year, with a 95 percent signifi- 
cance level and a population standard deviation of 3.5? 



(2)(l.%)(3.5)j-^|lM2y,,,0, 



Rounding up, a sample of 48 students would be sufficient to determine 
students* mean age plus or minus one year. Note that the confidence inter- 
val width is always double the "plus or minus" figure. 

One-sample f-test 

Requirements: normally distributed population, O is unknown 
Test for population mean 
Hypothesis test 

x-A 



Formula: t- 



fn 



where x is the sample mean, A is a specified value to be tested, s is the sam- 
ple standard deviation, and n is the size of the sample. When the standard 
deviation of the sample is substituted for the standard deviation of the pop- 
ulation, the statistic does not have a normal distribution; it has what is 
called the f-distribution (see Table 3 in Appendix B). Because there is a 
different f-<iistribution for each sample size, it is not practical to list a sep- 
arate area-of-the-curve table for each one. Instead, critical ^-values for com- 
mon alpha levels (105, .01, .001, and so forth) are usually given in a single 
table for a range of sample sizes. For very large samples, the f-distribution 
approximates the standard normal (z) distribution. 



Values in the f-table are not actually listed by sample size but by degrees 
of freedom (df). The number of degrees of freedom for a problem involv- 
ing the r-distribution for sample size n is simply n~\ for a one-sample 
mean problem. 

Example 5 (one-tailed test): A professor wants to know if her introduc- 
tory statistics class has a good grasp of basic math. Six students are chosen 
at random from the class and given a math proficiency test. The professor 
wants the class to be able to score at least 70 on the test. The six students 
get scores of 62, 92, 75, 68, 83, and 95. Can the professor be at least 90 
percent certain that the mean score for the class on the test would be at 
least 70? 

null hypothesis: Hq: |X< 70 
alternative hypothesis: //^ |I > 70 

First, compute the sample mean and standard deviation (see Chapter 2). 

62 
92 

68 X ^ /JA/ 

83 ^=13.17 

95 
475 

Next, compute the r-value: 

_ 79.17-70 _ 9.17 
13.1" 

To test the hypothesis, the computed ^-value of 1.71 will be compared to 
the critical value in the stable. But which do you expect to be larger and 
which smaller? One way to reason about this is to look at the formula and 
see what effect different means would have on the computation. If the 
sample mean had been 85 instead of 79.17, the resulting f-value would 
have been larger. Because the sample mean is in the numerator, the larger 
it is, the larger the resulting figure will be. At the same time, you know 
that a higher sample mean will make it more likely that the professor will 
conclude that the math proficiency of the class is satisfactory and that the 
null hypothesis of less-than-satisfactory class math knowledge can be 



13.17 . " 5.38 " ^-^^ 
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rejected. Therefore, it must be true that the larger the computed r-value, 
the greater the chance that the null hypothesis can be rejected. It follows, 
then, that if the computed f-value is larger than the critical lvalue from 
the table, the null hypothesis can be rejected. 

A 90 percent confidence level is equivalent to an alpha level of .10. Because 
extreme values in one rather than two directions will lead to rejection of 
the null hypothesis, this is a one-tailed test, and you do not divide the alph? 
level by 2. The number of degrees of freedom for the problem is 6 - 1 = 
5. The value in the r-table for r 10.5 is 1 .476. Because the computed f-value 
of 1.71 is larger than the critical value in the table, the null hypothesis can 
be rejected, and the professor can be 90 percent certain that the class mean 
on the math test would be at least 70. 

Note that the formula for the one-sample t-ttsi for a population mean is 
the same as the 2-test, except that the Mest substitutes the sample stan- 
dard deviation s for the population standard deviation O and takes critical 
values from the f-distribution instead of the ^-distribution. The f-distri- 
bution is particularly useful for tests with small samples {n < 30). 

Example 6 (two-tailed test): A Litde League baseball coach wants to know 
if his team is representative of other teams in scoring runs. Nationally, the 
average number of runs scored by a Little League team in a game is 5-7. 
He chooses five games at random in which his team scored 5, 9, 4, 11, and 
8 runs. Is it likely that his teams scores could have come from the national 
distribution? Assume an alpha level of .05. 

Because the teams scoring rate could be either higher than or lower than 
the national average, the problem calls for a two-tailed test. First, state the 
null and alternative hypotheses: 

null hypothesis: HqI |Ll = 5 7 

alternative hypothesis: H/.\i^5J 

Next compute the sample mean and standard deviation: 



x^f = 7.4 
j=2.88 




5 
9 
4 
11 
_8 
37 
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Next, the r-value: 

^ 2^ 1.29 ^-^^ 

Now, look up the critical value from the Mable (Table 3 in Appendix B). 
You need to know two things in order to do this: the degrees of freedom 
and the desired alpha level. The degrees of freedom is 5 - 1 = 4. The over- 
all alpha level is .05, but because this is a two-tailed test, the alpha level 
must be divided by two, which yields .025. The tabled value for fo25.4is 
2.776. The computed rof 1.32 is smaller than the r from Table 3, so you 
cannot rejea the null hypothesis that the mean of this team is equal to the 
population mean. The coach can conclude that his team fits in with the 
national distribution on runs scored. 

Confidence interval for population mean using i 

Formula: {a,h)^x± t^a, d/ ' "7- 

where a and b are the limits of the confidence interval, x is the sample 
mean, ta/z^ is the value from the f-table corresponding to half of the desired 
alpha level at « - 1 degrees of freedom, sis the sample standard deviation, 
and n is the size of the sample. 

Example 7: Using the previous example, what is a 95 percent confidence 
interval for runs scored per team per game? 

First, determine the r-value. A 95 percent confidence level is equivalent to 
an alpha level of .05. Half of .05 is .025. The r-value corresponding to an 
area of .025 at either end of the ^-distribution for 4 degrees of freedom 
(^.025.4) is 2.776. The interval may now be calculated: 

= 5.7 ±2.78^ 

= 5.7 ±3.58 
= (2.12,9.28). 

The interval is fairly wide, mostly because n is small. 



Two-sample z-t st ff r C mparing 
Two M ans 



Requirements: two normally distributed but independent populations, O 
is known 

Hypothesis test 

Formula: ^ 



where and X2 are the means of the two samples, A is the hypothesized 
difference between the population means (0 if testing for equal means), <Ji 
and G2 are the standard deviations of the two populations, and Wyand 
are the sizes of the two samples. 

Example 8 (two-tailed test): The amount of a certain trace element in 
blood is known to vary v^ith a standard deviation of l4. 1 ppm (parts per 
million) for male blood donors and 9.5 ppm for female donors. Random 
samples of 75 male and 50 female donors yield concentration means of 28 
and 33 ppm, respectively. What is the likelihood that the population means 
of concentrations of the element are the same for men and women? 

Null hypothesis: Hq: |ii = |i2 

or Ho: ^1 - ^2 = 0 

alternative hypothesis: H^: |ii ^ |I2 

or: H,:\Xi-\i2^0 

_ 28-33-0 _ -5 



/14.1^ , 9.3^ y 2.65 +1.81 
V 75 ^50 



= -2.37 



The computed z-value is negative because the (larger) mean for females 
was subtracted from the (smaller) mean for males. But because the hypoth- 
esized difference between the populations is 0, the order of the samples in 
this computation is arbitrary — could just as well have been the female 
sample mean and X2 the male sample mean, in which case z would be 2.37 
instead of -2.37. An extreme js-score in either tail of the distribution (plus 
or minus) will lead to rejection of the null hypothesis of no difference. 



The area of the standard normal curve corresponding to a z-«core of -2.37 
is .0089. Because this test is two-tailed, that figure is doubled to yield a 
probability of .0178 that the population means are the same. If the test 
had been conducted at a pre-specified significance level of a < .05, die null 
hypothesis of equal means could be rejected. If die specified significance 
level had been the more conservative (more stringent) a < .01, however, 
the null hypothesis could not be rejected. 

In practice, the two-sample z-test is not often used because die two pop- 
ulation standard deviations a, and are usually unknown. Instead, sam- 
ple standard deviations and the r-distribution are used. 

Two-sample f-test for Comparing 
Two Means 

Requirements: two normally distributed but independent populations, O 
is unknown 

Hypothesis test 

Formula: ^H^^ 

where and are the means of the two samples, A is die hypodiesized 
difference between die populadon means (0 if testing for equal means), 
and $2 are die standard deviations of die two samples, and and rii are the 
sizes of die two samples. The number of degrees of freedom for die prob- 
lem is the smaller of «i- 1 and «2- 1. 

Example 9 (one-tailed test): An experiment is conducted to determine 
whedier intensive tutoring (covering a great deal of material in a fixed amount 
of time) is more effective than paced tutoring (covering less material in the 
same amount of time). Two randomly chosen groups are tutored separately 
and dien administered proficiency tests. Use a significance level of a < .05. 
null hypothesis: H^: Jlj < |l2 
or //o:Hi-|l2<0 
alternative hypothesis: Hi > )l2 
or: H, - ^2 > 0 



Group Method n 
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1 intensive 12 46.31 6.44 

2 paced 10 42.79 7.52 

. 46.31 -42.79-0 _ 3.52 



/6.44^ . 7.52^ 73.46 + 5.66 
V 12 ^ 10 



1.166 



The degrees of freedom parameter is the smaller of (12 - 1) and (10-1), 
or 9. Because this is a one-tailed test, the alpha level (.05) is not divided 
by tv^o. The next step is to look up r.os.g in the f-table (Table 3 in Appendix 
B), which gives a critical value of 1.833. The computed f of 1.166 does 
not exceed the tabled value, so the null hypothesis cannot be rejected. This 
test has not provided statistically significant evidence that intensive tutor- 
ing is superior to paced tutoring. 

Confidence interval for comparing two means 

Formula: {oy b) = x^-x-,± tan^df /"^ + 

where a and h are the limits of the confidence interval, xi and X2 are the 
means of the two samples, toj2,df\s the value from the f-table correspond- 
ing to half of the desired* alpha level, and Si are the standard deviations 
of the two samples, and and ;z2are the sizes of the two samples. The 
degrees of freedom parameter for looking up the f-value is the smaller of 
Wi - 1 and «2— 1- 

Example 10: Estimate a 90 percent confidence interval for the difference 
between the number of raisins per box in two brands of breakfast cereal. 

Brand n x s 



A 6 102.1 12.3 

B 9 93.6 7.52 



The difference between and X2 is 102.1 - 93.6 = 8.5- The degrees of 
freedom is the smaller of (6 - 1) and (9 - 1), or 5. A 90 percent confidence 
interval is equivalent to an alpha level of .10, which is then halved to give 
.05. According to Table 3, the critical value for /;o5.5 is 2.015. The interval 
may now be computed. 
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,i. 8.5 ± 2.015. A^pr::!^ 



6 ' 9 
= 8.5 ± 2.01 5 • 725.22 + 6.28 
= 8.5 ± 11.31 
= (-2.81,19.81) 

You can be 90 percent certain that Brand A cereal has between 2.81 fewer 
and 19.81 more raisins per box than Brand B. The fact that the interval 
contains 0 means that if you had performed a test of the hypothesis that 
the two population means are different (using the same significance level), 
j'f you would not have been able to rejea the null hypothesis of no diflference. 

II 

; |; Pooled variance method 

If the two population distributions can be assumed to have the same 
|li variance — and therefore the same standard deviation — Si and S2 can be 
ti:]; pooled together, each weighted by the number of cases in each sample. 
Il Although using pooled variance in a ^-test is generally more likely to yield 
I'i; significant results than using separate variances, it is often hard to know 
|| whether the variances of the two populations are equal. For this reason, 
1 the pooled variance method should be used with caution. The formula for 

the pooled estimator of is 



^ «,+ «2-2 

"■ 1^1 

|| where Si and are the standard deviations of the two samples and and 
Iji W2^c the sizes of the two samples. 

The formula for comparing the means of two populations using pooled 
variance is 

X - X,- A 
t- = 



where and X2 the means of the two samples, A is the hypothesized 
difference between the population means (0 if testing for equal means), sj 
is the pooled variance, and «i and W2are the sizes of the two samples. The 
f I number of degrees of freedom for the problem is 



df= «i + «2 — 2 



Cl^^r 7: Univari at inferentia l Tests 



Example 11 (two-tailed test): Does right- or left-handedness affect how 
fast people type? Random samples of students from a typing class are given 
a typing speed test (words per minute), and the results are compared. 
Significance level for the test: .10. Because you are looking for a difference 
between the groups in either direction (right-handed faster than left, or 
vice versa), this is a two-tailed test. 

null hypothesis: //q: |Ll] = jLlj 

or: //q: |I, - jlj = 0 

alternative hypothesis: //^: |Ll, ?t jiij 

or: H;. )i, - JIz 0 

Group -handed n x s 



1 right 16 55.8 5.7 

2 left 9 59.3 4.3 
First, calculate the pooled variance: 

(16- l)5.7^+(9- 1)4.3^ 
16 + 9-2 

, 487.35 + 147.92 
23 

= 27.62 
Next, calculate the f-value: 

55.8-59 3-0 .^..^^.g 

/MFD ^ 

The degrees-of-freedom parameter is 16 + 9 - 2, or 23. This test is a two- 
tailed one, so you divide the alpha level (.10) by two. Next, you look up 
ro5.23in the r-table (Table 3 in Appendix B), which gives a critical value of 
1.714. This value is larger than the absolute value of the computed t of 
-1.598, so the null hypothesis of equal population means cannot be 
rejected. There is no evidence that right- or left-handedness has any effect 
on typing speed. 



